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* 56 yr-old white male CPA from SLC: “check-up”

+ Past Hx:
Type 2 DM for 5 yr: “diet-controlled”
Hypertension for 5 vr: “diet-controlled”

“Mild kidney disease for?: “diet-controlled”

» ROS: pedal paresthesias for 1 yr

* BP=154-158/8 both arms, sit-stand
5711770222 |bs; central obesity; HR = 88, reg
Fundoscopy: no microancurysms, exudate
Cardiac: sustained PMI; Sy; ni ) and pulses
Lungs: clear to auscultation
Abd: no bruits; obese: otherwise OK

Feet: pulses present: no deformity: insensate 10-g MF




3G~ 190 mg% HbAl¢ = 8.6%
18 eGFR = d5ml/min/1

Albumin/credtinine - 92 mp/g
IC =234 LDL = 140 HDI
ECG = LVH by voltage, ST-TA's

Glycenmia  Lip t Eves Kidneys  BPT
Wi Loss Repeat(?) LEducation Ophthal PVR RX

Exercise Statin Podiatry Us
SURX

% with BP > 140/90
General population
All patients with DM
T'vpe | DM, normal AER
Type 2 DM:
At Dx
Microalbuminuria

Macroalbuminuria

Am | Kid Dis 2004: 43 (May Suppl): S142




11 DM deaths
3IX T inCAD
2X T in stroke

2X T inmo

* Microvascular complications

retinopathy, nephropathy, ? neuropathy

JAMA 2002 2570 Hypertension 2001; 37:1053

» Isolated T SBP - 2 140 and < 90 — in 65%
- TSBP strongest predictor of risk:
CVvD
» Each 20 mm Hg T SBP > 115 - 12X €VD death
Progression of renal disease
T SBP more difficult to control

50% more drugs with DM than non-DM

Piabetes Care 1

CvD
\BP RRR. %0

SHEP. 1996

Thiazide

£

£ Reserpine
Svsi-EUR

DILP-CCB

+ ACE-1

= Diuretic

*CVI RRR in nondiabetics = 30°

JAMA 1996: 276: 1886, NEIM 1999:




SBP, mm Hg
142 146

ra0.68; P= 02

Untrealog
Hypertension

GFR. mUim per year

¢« DBP < 80 mm Hg:
hieved DBP RRR%
HOT. 1998 85 vs 81 mm Hg 351% + CVD events
UKPDS, 1998 87 vs 82 mm Hg  24% + DM comp

+ SBP < 130 mm Hg: observational data
UKPDS: ¢ach 10 mm Hg + SBP to < 120
decreased DM comp. by 10-15%,
INVEST 2004: + CVD risk to 1 10/60
1-DHP CCB in pis with DM @& CAD

Hypertension 2004 44
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* ROT, 480 Type 2 DM pts, 5.3 yr FU

Placebo

+ Rascline BP 136/84 137/84

s EL B 13 8

ACE-1 or CCB-DHP

 CVA 70% (p = 0.03)
retinopath = 0.019)

anset microalbumimuria 33%

» macroalbuminuria 46%

s CCB-DHP

v progression

No diff ACE-

Office Target BP. mm Hg

* ADA (2005), INC-7 (2003) 130/80

CHS (2004), ESH-WHO (2003)

BHS (2004)
* NKF (2004)
— Urine TP/Cr > 500 mg

* ACP (2003)

* Home Target BP: subiract 3-10°5 mm Hy

Parameters
Conventional Rx Intens

HbAlc -0.2%
-13.0n 47.0

DL )
SBP 3.0 mm Hg - 14.0 mm Hg

CVD Risk
Nephropathy Progre

hy Prog 100
Autonomic Neuropathy

Progression
NIETM 200




4 HbAlc 4 Cholesterol
v Nephropathy "HD CHD

+ Retinopathy Stroke ¥ Stro

v Neuropathy - Nephropathy ~ ? Nephropathy
? Effect on CVD v Retinopathy

' v Neuropathy

Yo of DM deaths

T'otal Cost

$41.384/QALY

LDEC
with statin

= & BP reduces costs, improves ontcomes

% Mecting ADA Targets

=
36%*

Total cholesterol < 200 mg%
D= [11’)1]1;{"“;

+» BP < 130/80, HbAlc < 7.0%,
(TC < 200 mg%)

overestimates BP control — home measurement

LAATA INNA- 01228




Setting Goal BP 9% < Goal
NHANES — home (2000) < 130/80 6%

290,
o

Clinical practice (2004) 130/80
Climeal practice {2002) 130/85 27%
INVEST RCT (2003) < 130,85 449,
GEMINI RCT (2004) < 130/80
JAMA 2004: 291:355
Hypertension 2004: 44:637 2004: 292:2227

Hypertension 2004 43:198 Diabetes Care 2002:

» SBP more difficult to control in DM

50% more drugs required in RCTs

« Poorly invested patients 2° to 4 knowledge
60%: CVD not a complication of DM
: not “personally at risk™ of CVD
sunaware of BP-CVD link

) Am Coll Cardiol 2002; 40

* Low clinician knowledge in 2002:
veemic control top priority 10 + CVD

o BP control top priority to + CVD

» Clinician inerfia:
DM pat
DM patients re:

vith SI




Intervention
I. At goal: v BP g visil

30-139 or 80-89 1. Nonpharm Rx for 3 mo

2. Add pharm Rx if stiil > 130/80

I. Pharm Rx and Nonpharm |

Drabetes Care 2004: 27565

» SBP/DBP

Hyperte 1 (mmHg)

Exercise — 120 min

VW nih e
DASH Diet Update, May 2

ht.hun




? walking
Neuropathy/foot deformity
= Caution‘avoid walking
) I avor Yy

veling. swimming

thetes Care 2004

1127 (Suppl

+ Microvascular Events

Ihiazides
ACE-1s
ARBs
Non-DHP-CCBs
DHP-CCBs
B-Blockers

* BP reduction of 9-11/2-9 mm Hg over 2

+ CVD 34-70%
v Microvascular dis

Hypertension 2003

CMD Ou

ALLHAT, 2002 CCB or alpha-B
CONVINC

D or BB vs ('CRB
INVEST. 2003

BB@ Dys CCB @ ACE-1
LIEL, 20062

Renal Outcomes
RENAAL. 2001 3 vs Others
IDNT. 2001

3 vs Others
Collaborative. 1992




clative Risk*

sin_vs Chlorthalidone

No difference
1.22

1.8

1.00 favor chlorthalidone

D death
riality
e
mbir CHD
Combined CVD

Heart failure

s Lisin
ALLHAT Collaborative Research Group. JAMA. 2002;288:2081-299

Y RRR for
s Comparge ajor CVD Evenis
vs COER-

Verapamil

apamnii!

Favor ARB:
» for CVD

2002, 359: 14
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Callab. Stud
* Type | DM

Tehnisan
Vs
Enalapril

Macroalt

BENEDICT (2004) Trandolapril
Syrea M Vs
niolapril

No albuminuria:
* Thiazide = ACE-l1 = ARB to v CVD events

CCBs less able to + CHI
* ACE-1 superior to CCB to prevent microalbuminuria

+ Less desirable monoRx drugs:
Alpha-blockers (ALLIIAT)
Beta-blockers (LIFE)

Most DM patients need 2-3 drugs

RRR%a for LSRD

Favor ACE-]; 5(

(death, ESRD)

261 NEIM 1993

Artan nol intenor
for

s 0l GIFR

Outcomes & 4 SBP: lower SBP < 130 mm Hg

Hyperiension 2003

Ann |

Med 2003; 138:557

11



No albuminuria:
* ADA (2005):
ACE-1 or ARB

+ INC-7(2003), CHS (2004), BHS (2004)
Thiazide. ACL-1. or ARB

egin 2 drugs if BP 2 150/90

¢« ACP (2003)
T'hiazides or ACE

¢ Favor thiazide it

Albuminuria:
+ ACE ARB essential to + renal events

Choice according to available evidence base

*+ Most DM patients need 3-4 drugs

Diuretic as 1 add-on --- volume cxpansion

Other add-ons according to comorbidily

A J Kid Disease 2004: 43 (May Suppl): $142

2005 ADA and 2004 NKF recommendations:

Option | Option 2
ACE \RB
ACE-1 or ARB

with/without

micro-albumuria

Twpe 2 DM

with nephropathy

v Suppl;: S142
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A

= Special cardioprotection? Not confirmed in RCTs

+ Special renoprotection? Confirmed in RCTs

r= 1.4

vith ¢
ety mo
« I

A
-3.0and T albwminuria
r>3.07

nitoring essential
BP, eGPR, & eGFR, K

e ACLE-l vs ARB?

Same in

e 2N

Supply: 5142

Fitrate to 2 clinical trial dose, if tolerated, in CKD;

ACE-T#
pril

il

Ramipril. 1(

Perindopril

Irandolapr

QD dosing

ARR

20 mg Irbesartan, 300 mo

310 mig Candesartan, 16-32 my
Valsartan, 160-320 mg

18 g

Am J Kid Dis 2004: 4 Suppl); S142

No renal outcome studies in DM
orable short-term RCT in non-DM CK D

Additive + 11
Variable furt
Safety unce
Indications??

BP = 130'8(

1 albuminuria = 20-25%
her + BP
tain; T K

A J Kad Dis 2004, 43 (May Suppl); 5142

13



* Thiazides
RCT cfficacy for HCTZ, chlorthalidone, indapamide
Potentiate ACE-1, ARB: AA’s, obese, clderly
+ K™ may prevent CVD bencfits: SHEP Trial
v efficacy with ¢GFR < 30-45 ml/min/1.73 m

= (7 1.8-2.0:mu%

Ely pertension 2003: 42120, Am 1 Kid Dis 20K04; 43 (May Suppl): 5142

* Loop diuretics:
No RCT outcome data
Favored il eGFR < 30-45 ml/min/1.73 m2
Short-acting required bid-1id dosing
* Furosemide. bumelamde
Long-acting OK for gd dosing
» Torsemide

? Efficacy i no volume overload

Am J Kid Dis 2004: 42 (May Suppl); S142

* v CVDevents in DM in RCTs
* Most effective drug class to 4 SBP
Non-DHP CC verapamil, diltiazem
+ v albuminuria consistently

DHP CCBs — amlodipine, others

* Inconsistent effect on albuminuria

« Metabolically neutral

14



+ Useful Step 3 agents to ACE-1/Al
No albumin ]
* Non-DHP or DHP CCB

Albuminuria
« Favor non-DHP CCB
Siep | if letant to ACE-1 and ARB
¢ DHP-CCB saf ive 1f added to ACE-1 or ARB

« Non-DHP CCB @ DHP-CCRB often effective

A Kad Do M: 473 (M 1ppli: 5142 vrch Intern Me

¢ss effective than ARB in DM
CONVINCE, INVEST: no more effective than non-DHP CCRB
even in stable CAD

» Least effective drug class to 4 SBP

Not additive 1o ACE-1 i HR heats/min
* Inconsistent effects on albuminuria

A J Hypertens 2001 14: 241 Am J Kid Dis 204; 43 (May Suppl); S142

Onset mic




= 1*'line Rx with ACE-I if post-MI, CHF
* Step 3 or 4 in other DM patients

“arvedilol optimizes short-term CVD risks and
emia vs metoprolol

JAMA 2004: 29: Hy pertension 2

130/80 mmHg

mmHg (suggested by some
for nephropathy)

= Guidelines reviewed:
Anierican Diabetes Association. 2003
Canadian Hypertension Education Pro
British Hypertension Socictv, 2004
National Kidney Foundation, 2004
Toint onal Committee-7, 2003
American College of Physicians, 2004

Eurapean Socicty of Hypertension and Cardi




Orthostatic BP to detect limiting orthostatic hypotension
1FBP > 150/90 mmHg, consider X v with two
\\!_‘L'“ ~

If a patient has angina, privr M1 of LV dysfunction. add a
-blocker

Ifan ACE-I or ARD is nol tolerated. use a non
dihydropyridine CCB

Consider fixed dose combinations once BP goal has been

achieved

) BPM

17



patients without hmpﬂlhy

without ney athy. the following comments apply

+ Renal function and serum potassium must be monitored in

patien

It ren
ACE-]

ith renal msufficicncy

renal arler

* Any albuminuria is an indication for treatment with an

ACH

I or ARB without re d 1o BP measurement

s Combining ACE-1 and ARBs ower BP and reduce

protemuria

* Poorly controlled Type 2 DM

+ Systolic hypertension: 156/82

* Renal insufficiency

C1

1.7 and ¢GFR = 45 ml/inin/1.73 m

* Microalbuminuria

1

bl
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